EVENT DESCRIPTION
The event was split into two parts, consisting of a Summer School (17-18 May) and a .
During the Summer School, a series of six invited lectures gave an introduction to the workshop topics and presented the state of the art. The invited speakers were (in order of appearance): Each invited lecture was of 90 minutes duration, including discussion. All lectures were recorded, and synchronised streams of the videos and the presentation slides were distributed to the participants. The Summer School set the ground for the following Workshop during the third and fourth day.
For the workshop, contributions of original, recent research results on non-normal and nonlinear effects in the mentioned disciplines had been solicited. A selection of contributions was made on the basis of extended abstracts, which were limited to two pages. In the end, twenty-two abstracts were retained, and the authors were asked to prepare full paper versions, which were made available to the participants on a proceedings CD. The oral presentations during the workshop were allotted 25 minutes each, organised into 5 sessions:
• Methods for the limit cycle prediction of thermoacoustic systems, • Non-normal and nonlinear effects in Aeroacoustics, • Non-normal and nonlinear analysis of the Rijke tube, • Advanced analysis of instability generation in thermoacoustic systems, • Nonlinear pulsation effects in practical combustion systems.
Furthermore, the organisers were very proud to welcome Prof. Fred Culick from Caltech University for a Special Invited Talk.
As the session titles indicate, most talks covered the area of thermo-acoustics, which consequently dominated the discussions during the workshop.
In regard to non-linear flame dynamics, significant progress was achieved in recent years. In particular the Flame Describing Function (FDF) ansatz has proven to be very powerful. It allows to capture the subcritical bifurcation of thermoacoustic instabilities, including hysteresis effects (Noiray et al., 2008) . Moreover, remarkably accuracy in limit cycle amplitude predictions has been reported. These development are of high relevance for industrial R&D activities. Several methods of nonlinear analysis that go "beyond describing function" were also presented and discussed at the workshop.
Research on non-normal effects in thermoacoustics has started only recently, and is still at an early stage. This leaves the field open for many exciting ideas, especially for the introduction of mathematical concepts and numerical tools that were up to now not used in the field. Considering the contributions to and the discussions at the n 3 l workshop, it seems fair to conclude that the non-normal nature of thermoacoustic interactions is accepted within the scientific community. Nevertheless, major open questions remain, e.g. with regard to the definition of a proper norm, which is required for the proper description of transient growth due to non-normality. Also, the significance of non-normal effects for the stability of realistic flame/combustor configurations remains a matter of discussion and asks for the development of advanced analysis tools.
A selection of papers from the n 3 l workshop has been collected in volume 3, issues 3 and 4 of the Int. J. of Spray and Combustion Dynamics. The papers, which have been properly peer-reviewed, give a good overview of the topics covered during the workshop. It is hoped that the papers make it evident that research on non-normal and nonlinear effects in aero-and thermoacoustics is a very active and exciting field, with new ideas, novel methods and fresh insights. It is planned to have a second edition of n 3 l in 2013, so stay tuned!
